Expression and function of PPARgamma in rat placental development.
Peroxisome proliferator-activated receptor (PPAR) gamma is a nuclear receptor known to regulate adipogenesis. Deletion of the PPARgamma gene in the mouse results in death by embryonic day 10.0 (E10.0) due to the failure of establishment of a labyrinth layer in the placenta, which suggests that PPARgamma is involved in trophoblast differentiation. To define PPARgamma function further in placental development, the expression and localization of the PPARgamma gene in the rat placenta was investigated. RT-PCR analysis shows the presence of PPARgamma mRNA in the placenta of day 11 of pregnancy (d11). The expression level is higher at d13 and then later decreased. Immunohistochemistry detects both PPARgamma and its putative intrinsic ligand, 15-deoxy-Delta(12,14)-prostaglandin J(2), in the trophoblast of layer I which lined the maternal sinus. Oral administration of troglitazone, an agonist of PPARgamma, to pregnant rats between d9 and d11 increases the expression level of PPARgamma in the placenta and reduces the mortality of the fetuses by half. These results suggest that PPARgamma is required not only for trophoblast differentiation but also trophoblast maturation to establish maternal-fetal transport.